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(57) Abstract: 

PURPOSE: To obtain a polyester having a high softening 
point and good color tone, by polycondensation reaction 
of a glycol ester of a bifunctional aromatic carboxylic 
acid, using the reaction product of a titanium and a 
phosphorus compounds as a catalyst. 

CONSTITUTION: The reaction product of a titanium 
compound shown by formula Ti(OR) 4 (R is alkyl) and a 
phosphorus compound shown by formula R., OP(OR 2 ) 



(OJORaIR-,, R 2 , and R 3 are H or alkyl, at least one of 
the R 1f R 2 and R 3 is alkyl] is used as a 
polycondensation catalyst 1n the production of a 
polyester obtained by the polycondensation of a glycol 
ester of a bifunctional carboxylic acid and/or its 
oligomer. Tetrapropyl, or tetrabutyl titanate, etc. may 
be cited as the titanium compound. A mono- or dialkyl 
ester of phosphoric acid, etc. may be cited as the 
phosphorus compound. 

COPYRIGHT: (C)1979,JPO&Japio 



BEST AVAILABLE COPV 










<Tft =>t lU EH /A SB 
^ W ffl 1 A W 




H§54— 43295 


©int. ci. 2 mMz*? ©B^m 






^Bfl BSfP54^(1979) 4^50 


C 08 G 63/34 26(5) D 12 


7102—4 J 






26(5) D 101.21 






f&BJ§cO& 1 






















* 


A^iE 








^llj rtT^-g-OTBT2750<7) 1 


®& H BB52— 109406 


PI 






m Bg52(1977)9 J113B 






fe v liiriri^|5gffll698-26 






A 












<f»550— 40 


©ft a 


A 





t r % <z> « * 

2. # *F It * <Z> « ffl 

m <0 <f ') 3 - * x ^ ?*JLCF/'X I* 

^#*£*a^E:c&-tru*i>T4f«j x x * * .* « 
It icsii/, t«^R«;«lJlii/TT.£- 

5£ (I) 

Ti (OR)» — (I) 

( 5* * % R I* T to * to & t\ h & o ) 

-t?Xto#ft*^* > ffc & t T 85 - « st <D 

R, 0 — I - 



I 

OR. 



OR, 



(I) 



X. + % R, , R, 2t C* R. »* *. * m * X « 
rn/*>«-C*oT, R, , Rt 3t C* R. 

© 2> fc < fc * ifliir***.*T»<> 

* o 

"0 X to 3 ft * •> & 



(2) 



-c»s>ft*s:i&*fe 
ft m & el k m *» 

Ti( 0R> 4 
( 5* * , Rll 7 

T X to 3 ft 4 ^ * 

1 * * ^ n u v 3 ~ 
(I) 



to <0 « £ ^ i£ o 
T IB — .** it (!) 



(I) 



^ * >i/ * -e * 4 
> ft ^ t B 

6 * © flj ^ <D 



3 



R.O - f> - 
OR, 



* > ffc ^ to 
T £ - A* 5£ 

(I) 



(3) 



^ ^ % Ri , R. 

T *> * 3k V 

O 'J> fc < t 4 

•cxto^ft* > 

* 1 * k « <z> * 

m « ^ a # * a 

* > <fc «i T B 

ti(or')« 



& C* R. * # BE 

S> O T , R, , R, 

a m it r to ^ to 

it & to t * T e> 

f& to "C * * * HP 

x f /u © R fi 

(D -r- # © S IS fi£ 
— J« 03 



■J- X tt 
A R, 

* -c * 



s: is -a- i/ 

n * © « ea 

# tt o 

»■ "C 4) * 



(rt 



-569- 



m 

-c * t> $ n a * * >fc^fcT?*ft4*#»*© 
m m m 1 # x i* * 2 ^ ae n © 9 x. * © 

W 4S X & • 

(4) aM«Kis'Miio-3Gro'a»-e*»9>4is 

^ & *>* T se - 42 5$ ) 



o 

B',0 -f - 
OR, 



OR, 



& 3fc ft 1 - 4<0r»u44/|-p*o-C, 
R'. , R. 2t C* fli <D/> < ± * 1 43 I* #t & 

"C * 4> 9 ft ft .9 ><k^«-C*4^nai^©« 
SB §B 1 JH — *3JHi>-rft<r>t^E4fc©«j? 9 ^ 

(5) =V|jt9tK**«>Mo^ y a-iirx' 




#§§fE?54— 4 32 9 5 C2). 
(6) tttttt39#flt*-ji'4r>aft4)4'' 9 3 - ^ 

-e«ft#«FS»4to«BB« 1 « - # 

*> 1 m e « © * 9 * x r * © « & # & 0 

i»W©#*fflfc&i£ 

**a<**'j~x?*<D«a#tt % # ^ & * 

*©«*<*> V *&J1S>, ft*fl}«iflga*«ftTl*ft 
7 4 ,U A , * © ffe © flc S % C E < 

««dftri*ft. ar»a*9x*r*4>ft:*»-c 

^^>^f 3-*, ^ h 9 / ?• 1/ > ^ -J. 3 - ^ % 

^♦♦y^W>^9 a - X |* * p.A + f > 
, *> 5 -If !) x ^ f 4., »ic^9^^u>xu 



ftT^4 0 fi'©Ii^Ke:|tjfct tttJ|t 4 £ 

tt.04>ftKA*<m&na © r * «j , c ncft 
w e, © ,& * * < £ * 3 n * . D 

© £ UTx h^^^/u^^ * - h © fci £ ^ * 
>ffc*tt*fjQ6nTt«ft. 1/<pU^^, 
« ^ ^ >ft"***-ft« Ufcft*. f» & n ft * 9 

« » & ft ft e « © * « o * » * « % # * n 

& t ft T t 5.o 

>*> *> ft ^ * ^fc^tt'ittlBCfc**©*^* 

#^«348-2229*^ |i * * ft ^ * > 

ittfllt StftA*/7$nT*jlJ, # £ «J 4 7- 
2 6 5 »'7?««R:tta--**Vflftt tt j B -r£ 



»****8nti^. u *> o * * , gj, ^ ^ ^ 

±* * ftfti«*i#*-cft< v 1* n 4 

x*^«c«iflt 4l . ,^^4 # & -e * ^ D * 

* A « 4 3 - 9 7 5 9 9 *'« c (11 9 > ft © * 

>ft*K* ft- d'tlX*,^ ^ 

* * * 7 >«ito«r^i&4rttffl-rft^ft^^ 

* ft T * 0 t, 0> O fc # * , ^ ft C> © ;P * > - 

+ * *^ *± * «<<?>*©«& ^Sft^cjfimt « 
t <*»*©*& i»±«*T«*i?*«. 

»«**-«i»«ct*£ fctt, **©«-*, 
c '* C » ?-* * -C 4 * . o *> * , iC^^>- 



-570 




i » Mtti»ft ft'tio* is a is *i a* 

« u < & t -r * o 

* 56 % i* . t3lJi©*t1l«ltt*, — V & W 
fc*i«©iftcDBIft. »«l®#CD&£ft. * ** CD 
r£ ft & £ «K ^ * t /uco.SW^^'XfctflJB. 

^ h^^y-*^-**. — ht h 9 "7 ^, 

ee^ft^^-c^^o, » u 4 * 5 x x ? '* 
hp *> . * * w *< 4> * < t i - *o-t tttt^r 

&&**rf>fift4)4''9 a - ii/ x ^ >> & / x 

?• * * « ifi + % IC # U . tiLm&ZLKMt&bUX 
T 85 — « s£ (I) 

Ti(OR)« <I) 

Cat*, hut ****t*4. ) 













4? 






n 










7 




*> m 






•J 


> 


•7- 


A 




# > 


tt 






"7 














4? > 






jx. 










> 






;U 


«f: 


> 






i> 


7 


-X. — /L» 






> 






il/ 


4? > 


AS 






7 








X 




r 


>U i> * 






> 










y 




is 






> 






;L/ 




> 8* , 






t 


K 


D 


4- 


^ X. 




* 


> 


3£ 






a* 




V 


* 


o T 














bJt » 




•r 










tt 








* «P *" 


> 


» 






& 




tfc CD 








tsfe 












4^ 


> « A 




/ 


X 


14 




*. 


14' , 




/V 




> 










f 


> 




fit 


CD 


to 






'a 


fig ft 


SB 






A, 






> 


ft* 




1. 


4 - > 


* 


o 








> 








> 




CD 








w m ti si 


ft 


Jb 






> 




X 14 




n 




CD 






f 








tt K * 




t? 


& 






*. 


X & 


4; 




o 






















') 








£ 14 






u 


> 










lis 










t 












r 
















t 


1/ T (4 , 


ft 




JX. 






> 


* * 






K 










< 






$ n 4. 






ftk 


f 








U 


> 




'J 










h 


•J 




> 




•J 


7 










D 








> 






4 




i> > ^ 
















m 










3 




/U 


V 


* -7 T 



t 4: o 



# 





















-432 9 5 C3^> 










n 




^ ^ > it 




t T E 




« it) 














0 - 


-l-o*. 










(1) 






























+ 


• 


Ri 


OR, 




f4 


* * i§C ^ 


X it T 










4r 






"C ^> -7 T 






, R, RiX 


ts sr% /I* 
VJ Jr 








ft: 


< 






1 49 14 7 






^ T? 


^> 


O O 












n 


5 


') > & 




L 

c 


















R 


15 












%r t# a 






4f 




-X. 


% 


f 


>U CD Jg iS 




it 
TO 


X oD « 


e 










% 




V 






^ 


<-b 
HE 


^ # 




A »u 4? 




CD 








— 




i 7s y rt/ 


it 


$n 




?5 


IC 4 


-7 X 














CD "0 3> "7 


X 




«t o 


iS 


» - m tt 












4T 


> » X »4 


*c 


CD 


i 7. r 




^ fi£ ft 


m ^ 


<* 








n 


- 


^ X li t 


CD 




x f- iU 




a tt a 


# 






m 












t 


ic i 7 


X 


« a $ 


to i. 








-e 






•r * - *& 


tt 




» * m 


ft 




fit fc 








7 






Sft t i 




M 


* t. i 










JB 




ft 




* 


<* t u r 


14 




* & 1 




4 CD r 


4/ 




x. 


7i 


r 






7 x i 4/ 


jr. 




r *u ^ 


a* 




< 




3 


n 




o 






7 




^ fel 




CD - * ft 









fit 






? 


') 


3 










t 


*> 












a- x r 




2SL 


Of 


/ 


X 


J4 




CD 












is -r 




15 


& U , 








¥ 




jt 






> 


r 




7 






- h 


CD 


m 


ifi H 


X' 


* 




f 




7 








CD 


JX 




u 


> 


^ 


7 




#u a. x 








cx 


/ 


X 


(4 




CD. 


i£ 










-7 


X 


iSL 






> 


r 


u 


7 




/U 


m 




JE. 


3F 




> 




9 3 






t * & 




jr. 




f 






fit 




■a- 


u 


«> 








f u 


7 




fit CD 




» 










JX. 




r 






X 


9- 


u 


> y 




Z3 


- »u £ 




jr. 




r 










iS 




L/ 




Z> 


a> 


X »4 


r 




7 * ,u 


At 






9- 




> 






If 


>r 


K 


* 


f* 


to 






U 


ei) 6 # 








ft* 














o 




n 


?> 


cd 






n « it 


CD 






* 
















X' 






^ . 






^ cd a 










U 


























i CD 1c 


m 






X 






-r 


4 


tD 




» 


% 












t; ? /u 








* 






■r 




m 




14 








w ^ 






X at m 




JSC 


to 


m 


m 






X 












> 4k 






t 9 > 






to 


CD 




IS. 










JX. 




r 




5t ft 




{ft 


t O X 






m 


"* 










X 










■r 


4 w 




(4 


» * u 






t 


"P 








* 




















^ M CD 


75 


ft 


iZ. 


*d 




X 






-r 


4 








K 


15 M 



-571- 





•v. 


i 






12 


* * >.<b ® €t t 


■J > ft 4- ft * *. ft K « U «> 


X 


ft 




ft T * 0 






w -c m -r •* 9- 




(I) 




T i ( OR ) t 


(i) 


(a 


u 


. ^ ^ 0 R (i 7 


* * * « -? * U . # kl & * 


k 


3 


X a 4 <Z) T >U * 


>u & <D . HJJ *> r 






*> 9 * * - h , 


F h 5 4 V o j|, £ * 








* 9- 9 * - h & 0 * U 1. * . 






z 9 * > <t & to 


li 2 i tt 1 ftfl u t i J: i», 








>fb^ftfcRiS3«ti : * 9 > 






ft 11 . T « - tt 5£ (1) 






,0-f-OH 


(I) 






OR, 








* ^ *V Q> Ri , Ri 


Rtf r, r * 




/i/ 


& -0 $> -O T % R» 


, R, A R, <D 'J? fe { t 6 1 




f4 


T »u * it* % t? 


* 0 A »5 t li *) >»<D* 




r 


4- * .X X ? 4/ 


„ T rt* 4 >U jl X 9- Af „ h 




T 


n, * a, x ^ ^ >u x tt « r * * * x x r- 


*e 




*^ . c K * ft 


1 - 4©r^4*XCJ; i 



i i: t/ t H fc f ^ > f b ft fc »J > <b 

( « T t 'i > f ^> ft i 
^ 5 ) tp fife ffl ft ji , ^ c M R t 4 ^ i «i 4 

* * or 

* * % % <fr £ U < <4 0. 0 0 5 — 0. 0 3 * /U % T? 
S> * o * v * <D t£ to B* 48 I* « « ^ R EC ^ 

Mr i- * w «tj t? ^> a ^ h p» -e t> «t o a* . m m & el 

4r * 1R ic * 1} * ft |8 4- & £ ir 4» »J >i ^ fl: 4 




^58^154—4 32 95 (4) 
±E^^><k^fti »j > a: ^ ft t o ft is ii . 

ft t ft — OJ <f >) 3-^*<#*f*U^o 

-<osi&K:4tfit&^^><k^ftt *;><b^ft 

«C ^ * >ft^ft jt^ 4 y c^j. ^ ft: * & X 18 
^^><b^ft1*^»c^tO. ') > it & & * V s ~~ 

««t4^Sli<c<, — t KB tt * #u df > ftft tf) 4< 
? ri J ^ 4 ffi S c ft )fl 5 n 4 o ^9i^u> 

r ^ ? * - h o » ^ ^ ii , — jRicfiiridii©^ 
> 9- * ><t&V}*mimisit9i, 7 * * & co x. 
9 \, > 3-**.**iua.of/x»i<e<Dtt* 

^(*4ri*ffiT, ^OjW^I4±3 0 o t ui f 0 ifl 
4, ^9 > 9 * >ft^ftS:x^f,^j| 

i fi t «) t »J ><b^ft4r3S.^ufcig:«;s 

^•ft ( f U 7 ^ 'Kit 0 (S ft 7,'l/ 4 Jl/ x X f 'U^; 

3 - * ^ ii ; n f> i ; n ^ 0 k a; 

4-JfcftfcCDfi^ft) «r«Tff, S^F<Z)6lffiT (ifi 
*1 0^/oiliKfe( : T)X<4ie^©«ffT (i4 
* 5 0 ««H^ e«2> 1 5 0-v 2 5 0 tCJliL, 



-572- 




* ft -tf O «> n if J: o 

fc * . *ftft*ftfti-*^3o-c* » * n a 

9 * x 9 *©5feftl£*ftft<fc*fc» 01 *. If * 
> . ft ft « 7xy-/uxiu*>fi**, r 

U «> T * .t < > 4 * . »6n»*';**t*^ 
m ic , * © k: c& & t ft <o & m ft * 0* *- if * 

A . ft r8 ft, « '* ft 6 A * 56 * A * ft * » « 

• U* » „ x - f ;i/«^Kl£S!, a Jfe <t ft * ft ft <fc 
ft , *tBih»»«:«fli/t i US 

^ Ml 0* * © ft li j£ * » t? * U . C*5 I* * * * 
0 p?iy-^*?gft±U3 8 t tltl/t* 

fctt«*>^^«>fe*«tt*^**«» ft A I* # * 
-7-*a3eS*i**2 0 0p-C2 0 ft- N * A A 1/ 
Tft«ft*rO«>fc&*«>ft®fe* * * - f > 



£Dftc<t^fco : : t C t n « U , & ft 4 
1 Wi-r-t h > 1 o ft * ft 

•f ft* ^'5 f ft 4 is o t p a o > 1 oot 
■c2ftMft»Ufe. §^nfcR«4«^o 
lR^*-h**33lB3 0 > * CD f- * > & 

W«iiaos*^-o*M. 9 ' > ft ft ft i* 1 as 

(a) 'J X ^ ;U © ft ifi 

i> x^^y-WT^W — h 9 7 0ft, 

> 'J 3 - ^ 6 4 0 ft , I* ft > > a 1 8 

f$ Jt Of 1* ft* 3 /< ,u h 0. 1 2 ft * ft # ft , ft « 

*5 & * * ;-^9Hl3>7'>if-4rRlJfc 

£ 15 « IE. tt A * • 1 40titP?. i 2 50tCi!D 

fco K£&ra*&&3ftra-crtfii*2 3 0 t C« 

-573 




#B§Pg54-4 32 9 5 (5) 

C M - 2 0 ® (*7-^>>tt«) -CiHSU-C 

ft.**^&l^SWa**«^wt4:^U* b « li 
<D ft ^ * * it 0«^3^^ § < , (-)« 

ft m 1 a. jt ft m 1 

«) ft ft <D ft ft 

x f u > y 3 - ^ 2 0 0 »c ? k 9 y * 

4/ ?• ^ i - h 1 4. 2»*&ifi'0j&<£-Ufco w 
CDft«*^***ffiTlt*l/ ft"** H 'J * * 
***-7jc.-h2 2. 2ft (2fS*^^t^K7 
ft T O , ft T ft T ft ft ft 
U T 3 0 » T» 1 5 5 t » < 1/ fco £ «> 5* 

-c # a is o > jft^^wofco Jicftftu 

ft * t „. 1 7 lt3»aT?i^^>^ , J3- 

(ft A, * ft ft 17t2fc) 
ft W U • J* IC ft ft O ft T ft 1 9 3t3 
-ca^itftftliftftO* 5S5dfe«^aiW*ftftft 



h a 2 1 ft a. o* ft ft A * i, x ~ m<t r * > 

4. 8 5 ft * i£ ft U , J:BWe»fc 7* h 

>' ft m ft a 4 0© aoi3 

*^%^'>>^^^ u7 ^ u " h > & ft *- » 

i/frftukea^a*!!**^*^* * ^ > * 

2 3 0 *> <? 2 8 5 t3 ^ & * #?• iS -T *. £ # 
*c % BE *> 1 «iH* CD ft 39 « K ffi f * ^ T If ft ^ 

Btrffl3 0^T?C^D 0. 6 3 9CDtf'J -v-irmfco 

r so n? ^ - <z> * <b « 2 6 a 4 b , 6 m a 

L ft 8 15, b ft Z 4 t? * o fc o 

itftcD^«>_Lefr)T?^fcwm^c?)ft*;«^^ 

^>fh9-^h*^Ka2 3ft C^^>1S : J L 

t o t a 0 1 3 * * % ^ ^ * f- * r u 7 v 
- h) i«m-r*i5t^ii-t^( D )t^««w^:i5 

-ttU'^fco'ft^nfc* 'J ^ - © C»?D U 0-6 5 2 , 

ft ft a l ft 7 z 5 „ bfti as, K it & a 

2 5 9. SUTAOfco 




* * m 2 

^ & 03 1 - ff) ic *J I* X f b ? 7 9- to 9- * * - 
b t h 'J r f t, ^ 7 x - h (D t '.Hj ^ ^ | | 

«»-^-r<t )k:ii«xx.&J91*m*xii0!i _ ^ 

*4>#*fc*^*>j§C^£UTa0 1 3 * * % # 

1 - Wfc««ciJti5-tfi/*fc 0 a * i* « i « e 
>f t .18 0 t» « o fc o 



SB 1 * 



# ^ 


m 


m 


iff 




- n 


ft 




b y -7>^** 


w 




ft 


» 




h(*/tO 




«?) 


L 


b 


2-1 


1 


0.2 


0.6 5 0 


2 6 08 


7 8.3 


9.5 


2- 2 


1 


0.5 


0.6 6 2 


2 6 0.4 


8a2 


5.8 


2-3 


1 


1 . 


0.6 58 


2 6a3 


817 


S7 


2-4 


1 


2 


a6 3 7 


2 6 05 


8 14 


19 


2-5 


1 


4 


a625 


2 6 ao 


813 


0.9 


2-6 


. 1 


1 0 


0.456 


2 5a3 


8 2.2 


0.2 




a * n 2 



?C « 7) 


1 — (d) t ^ 


X IK 






fz. 


b 


') ~f 9 »u it 


X 7 — 


h © r\ l ih 


') > 


'St 


8. 


2 




( 2 <i t * 


7t 7* h ^ 


"f 9 f~ $ 4> 


— h 


) 


& 






"J* $ Isl ^ ft 


c-fc, /u| j 

55 n v% 1 


-(■<)£ [pi 


K IS 






& 




0 ' 9- lx > 


^ 'J 3 - 


CD f# & C l*J 


1 9 


3 


tJ 


) 


T 


3 0 ^ « ^ 


0 te » 


31 #J ft & ft 


ft & 


■f 






I* 


^ » * ^ {f 


» « © J 


* -e * o ^ o 
















$ 4 - eft 






ft 




L/ 


. ^ > JOC 


tF t L/ T 


a o 1 3 * /i/ 












f- U 7 ^ U 


- h ft: 


* * « i& u , 


r n 


& 


m 


« 




m m t u x 


<* m -r * 


& *K ii 3S ft ft 


1 - 


(P) 


b 


m 


ft 


e EL c& -tt O 






- O 




it 


0. 


6 1 5 , «C 


Ik A 2 5 


9. 3 X) % ft » 


li L 


m 


7 


8. 


4 


, b m 1. 4 




4? ^ — *f» k: 


fi m 


ft CD 




ft 


# ft »; » 


«» * n 


a 
















4 
















1 - «) i: *j i» 


T b 


!> 


-7 






jh * -7 - 




h »j > ^ * 




*7 






h 


1 1 7 * 



7.56P (2^*/U^rh 

fc 0 ^c^o*/ft*y-^>^^ii / ro. oi 3* 

'U*»^>^iU^p-7*U - H«wft5««i>-C 

:• * »^ t ii »J t * o , 



^ + - h V 9> s o 





» . K 




^ ^ >l 








*<tA 


I ft m 


Kt « 




m m 




| L 


b 


* 4 


?-**-b 
* 


1 
1 


b l )*9-n*t*. 
7*-h 


2 

•I 


0.6 4 4 
0.6 7 5 


2 6 02 
260.7 


815 
7 9.4 


18 
14 



4. BBOttUifcgftliS 

* * 4« x 7 * - h2**£*/j£JC.tfL,«>T»& 



-574 



!HFga.BQ54— 4 3 2 35(7) 




-575- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
□^FADED TEXT OR DRAWING 

BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAYSCALE DOCUMENTS 



□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




